. The secondary structure assignment shown on top of the sequences is based on the crystal structure of the endonuclease domain of Aa-RNase III (in red, this work) and the crystal structure of the dsRBD of X. laevis protein in complex with dsRNA (in blue) [29] . The boxed regions include the RNase III signature motif [2, 6] and three areas that are involved in dsRNA recognition [29] . Cyan-shaded amino acid residues are seven known point mutations of Ec-RNase III: 1, G → D (r nc105, [58, 59] A210; residues E40, G43, and D44 are located in the which R38, L39, F41, and L42 are also found in the signature motif (Figures 1b and 1c) . In contrast to the signature motif. In addition, 27 other residues are identical in more than 30 sequences (data not shown), among relatively rich structural information for the dsRBD, no [4] , suggesting that the standalone endonuclease domain must be able to weakly of two RNA-cutting sites within each compound active center (Figure 4a ). Our genetic analysis studies demonbind dsRNA without dsRBD. We present here the crystal structure of the N-terminal endonuclease domain of Aastrate that all of the four residues identified as being at the RNA-cutting site are critical to cellular RNase III RNase III, containing residues 1-147 (Figures 1b and  2a) Figure 3a) . A valley is created at the subunit interface (Figure 3c ) of the size to Aa-RNase III endonuclease domain is 70% helical, containing seven ␣ helices and a 3 10 helix, but no ␤ strands accommodate a dsRNA substrate. The fold of the individual , as predicted by Sun and Nicholson [36] , and also interacts with one of the three water molecules, whereas residue D44 interacts only with a water molecule. Residues E40 and D44 are part of the RNase III signature motif; D107 and E110 are located in helix ␣6 (Figure 1b) . In E. coli, the point mutation rnc70 changes the E117 codon to a lysine codon (E110 in A. aeolicus, see Figure 1b ). This mutant of Ec-RNase III fails to cleave dsRNA but still model, a long dsRNA duplex is cut at four places by dsRNA duplex could be processed to completion. Theoretically, the products could uniformly be the 9-bp one dimeric class 1 RNase III. The four cleavages create a 9-bp dsRNA segment with a 2-base overhang at each dsRNA segments with a 2-base 3Ј overhang at each end, containing two strands of 11 nt. In fact, however, 3Ј hydroxyl end. This RNA would have a total length of 13 nt (9ϩ2ϩ2), created by the two overlapping strands class 1 RNase III proteins also generate longer products [39, 40], which may be created when the gap between of 11 nt each (Figure 5b) .
The complete digestion of dsRNA may be achieved the RNase III dimers varies due to sequence specificity or inhibitory Watson-Crick bp sequences [4] . Nevertheby the collective binding and cleavage by many dimeric molecules. A model of two such dimers binding and less, our model suggests that a 9-bp dsRNA segment with a 2-base 3Ј overhang at each end and containing cleaving the dsRNA is illustrated in Figure 5 ([c] and [d] ). The valley of each dimer accommodates 21 bp of a two strands of 11 nt (i.e., a total length of 13 nt) could be produced internally by every dimer (Figure 5c and dsRNA substrate. We suggest that two dimers share one more bp between them (Figure 5c ). As such, the 5d). In summary, the product of class 1 RNase III cleavage could be a mixture of dsRNA segments of (9ϩn)-two dimers could produce 3 dsRNAs, each of 9 bp with a 2-base overhang at each end of the 9-bp dsRNA segbp with a 2-base 3Ј overhang at each end, containing two strands of (11ϩn) nt, where n equals 0,1,2.... ment (Figure 5d ). If many dimers bind and cleave, the were used as controls throughout these experiments. overnight from the precipitated material. After 1 week, the size of the crystals was suitable for X-ray data acquisition (Table 1) . Table 1 . Mg 2ϩ binds to functionally essential residues in the compound active center (Figure 4a, this work) , we assumed that the metal ions mediStructure Solution and Refinement ate dsRNA binding by neutralizing the negative charges of the active The ligand-free structure was solved by MIR phasing. Heavy-atom site residues. Accordingly, the A. aeolicus dsRDB/dsRNA model sites (Table 1) Table 2 . (Figure 6b and 6f) . The complete model, containing two full-length The structure of the Mn 2ϩ complex of Aa-RNase III endonuclease Aa-RNase III molecules, two Mg 2ϩ ions, and a 23-bp dsRNA, was domain was solved using molecular replacement (MR). The dimer subject to mild energy minimization to eliminate extreme clashes. of ligand-free structure (PDB entry 1i4s, this work) without solvent The Engh and Huber [57] geometric parameters were used as the atoms was the search model for AMoRe [53] , resulting in a solution basis of the force field. consisting of two dimeric complexes ( Table 2) 
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